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(57) Abstract 

A process in which a terminal of one molecule of a polymer of a polymerizable olefin monomer is coupled with a terminal of another 
molecule; and a polymer obtained by the process. The process comprises adding a lowly polymerizable compound having two or more 
alkenyl groups in the living radical polymerization of a radical-polymerizable olefin monomer either during or after the polymerization to 
couple molecules of the polymer with each other. 
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Jn«SlC«kO^JsKUfc^n!y^37j;«jT-^y^U >^$i2r3£> ABAS!© 

20 M*satai«tt^fiis*^r-r5t:-^a^#tt, 

rst>©tJtttUT«itt©«nfc«{b«»*»sc:i:*«T#5. fct, ^n^T 

wtcaijfi-rsdttt^sTttJfeu. #w¥5-2 5541 5^«k:tt, mm&m 

25 ;i^-;i^&wrs 7^u^^a^#©^^^w^$nTv^o * 

fc, #HH¥5-2 6 2 8 0 8^»Kltt, *KSSWrS^X;W7>r HSffl^T, 
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SKU (l) ; 



15 (2) ; 



C— R 4 -C ( 2 ) 



20 fcg&oT^Tfccfc^o ) 




CH 2 



(1 ) 
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& 1 ~2 0(^7;P+1/>ST$>«9, 4#{C0£L<te, (3) ; 



.C-f CH 2 4— ( 3 ) 
H 2 C^ V '«■ H 



ntt, 1~2 0©Sft*«-f. ) 

5 mtttfHCte, 1. 1, 7 —*9 9VJL>X.TSl t 9-x 

(4) ; 
X R 3 H 2 

c — R 1 ( 4 ) 



WO 99/50315 



(5) 




(5) 



£«snfc^a<, $fst<«, (i) ; 



20 (2) ; 



H 2 C 




(1 ) 
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R 5 R 5 

C— R 4 ~C ( 2 ) 

R R 5 

T«$tt££&£"f. R 2 &tfR 3 te, |W|-:gb<teg&oT, 7K*JR^Xtt^ 
5 ^l/gfc&f. } 

±13 r 1 i~2o <D=.msx±<D&m$k4t*mmt LT\z®\zumzn 
t\ 0a*. «, *^v>m. x?u>m. 7u\?.v>m, 7?u>m> ^>^u> 

io m<D&ftfc<k*x£*ifi*tf*>nz. ±.&mm%. i-2o <D-m$k±.<Dfmmt 

±fHR 1 #HM&±©t&*nj^t7k^ST£5^'&> ±8a-«!5S (1) T^$n 

*fc£4&«, -c (r 2 ) =cH 2 T^$n§7;p^r-;^^R 1 ?&^Mic:^iK-r 
15 *«jsswr*'bOT»-&. ±B5»KLfc7;i/^r-^ani5Vix, r 2 «, a; 

(1) ©R 2 RtfR 8 £E--T'bJifc:3TV>T'b«kV*. 

±fB-«^ (2) K&ViT* R 4 tt. K*©^ g*]rfXW:ifc*»:l~2 0 

fcRfcSni', -CH 2 -0-CH 2 -, -CH 2 -NH-CH 2 -> - 

20 CH 2 C (O) 7i-l/>i*0-ffiOt»S ; 7r-'J 5?>S<?©=tii 

0^r»g«w$tfe>n*. ±*b#*«u~2 o©r«a±©w«££b-m, si 

±iH-jR« (2) iz&^TR^mmmTZGtzms, ±12-^ en t 
25 jk-znz>tt.&m\ts -c (r 2 ) =cH 2 -?&2nz>7)i>r-)imtfR 4 (D&mm 
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<Dmm.&xhz>m%\$* ±ih-«a <d T*$n*ft£tttt, -c (r 2 ) = 
±iH^tebfc7;u^m;HfcJ'fe^T. R a «. a: (i) coR 2 R^R 3 ^m-Tt) 
±ibr 6 «> — mom. ft$Li><\t7mi%=?-x\t*?)i>mznv, 4-?<dr 5 

h 2 H2 
— c— o— c 

H 2 H H 2 
C— N— C 



H2 H2 H2 H 2 
C — C — O — C — c- 



H 2 H 2 H H 2 H 2 
-C— C— N— C— C~ 



0 

H 2 || H 2 H 2 

-c— o— c— c— c- 




(o,m,p) 

10 SKU — jR^C (1) Id&V^T, R'#tt*8l~2 0<D7JMrU>»T&0, 
4#lCff£L<te, -«5* (3) ; 



WO 99/50315 PCT/JP99/01590 

8 

.C-hCH 2 4— C ( 3 ) 

H 2 C^ V H 

(5£«K ntt, 1-2 0©SEfe*^1\ ) 

tt, RStttStlfcH**, 1, 5-^+itvX>, 1, 7-t^yl>, 1, 9 
5 -f^ylX 1. 7-^^7^> ; X>-3-^-;i/R^0^I^WJ^$n5o 

io ~i. sum) fi£### ens ty^-tHisfejW^tta^jtfcio 

20 rijk*>^7y*MMj ttjfi¥IS*J5i:^V-^T«I«l:5lf^ft:SnT 
It^- (J. Am. Chem. Soc. ) , 1 9 94^, 1 1 6i, 7943 
(Macromolecules) , 1 9 9 4^,.2 7i, 722 8II:S 
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(Atom Transfer Radical Polymerizati 
on : ATRP) fc£#*lf&tt*. 

Matyj aszewski£>, • •7*VlJ> ' fr§%)lVUr 

10 Ij-f — ( J . Am. Chem. Soc.) 1 9 9 5^, 117*, 5 6 1 41, 
?^Dtl/+a-Jl/X (Ma c r omo 1 e c u 1 e s) 1 9 9 5^, 2 8#, 
7 9 0 11, 1MX>X (Science) 1 9 9 6*£, 2 7 2#, 8 6 6K> 
W09 6/3 0 4 2 m'Mh W09 7/1 8 2 4 7^*»5UliS awam 
otoS, ^^ntl/^a-^X (Macromolecules) 1 9 9 5f, 
15 2 8#, 1 7 2 lHfc£##tf5ft<5. 

20 =IFS/7U-"7^*JI/ (=N-0 0 S7^*Jl/^«Wb:>^S!tbTffl^S. £ 
0«fc3ft{t&4«£bTte, IE£tt3nfcV>#, 2, 2, 6, 6-M&-l-tf 

^Ui?-;p^>/7^*;^2, 2, 5, s-ift-i-KDij^m^ 
25 jifrtt?a:-hD*->7U-7^*;Hb^«itLTtt, Rjettsn^v^t, 2, 2, 

6, 6 -x h^^^JV- 1 -tf^U yrW^y7^Jl/ (TEMPO), 2, 
2, 6, 6 - f h 71^1/- 1 - tf^U y 7^* Jk 2, 2, 6, 6 

-7^5*^l'-4 -#*7- 1 -fcWJS>-Jb#*->7^#;W 2, 2, 5, 
5-5^^7^^^- 1 -tfDU^-;i/^*>5^*;P, 1, 1, 3, 3— rhy 
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(ga 1 v i noxy 1) 7U-7y*W$)|?3:7U-7^*M 

15 fcfT, (4 - t - d^'>;W /t-^^j?A-#^ K!!©/t-^ 

20 Ma c r omo 1 e c u 1 e s 1 9 9 5. 2 8, 2 9 9 3 T$x£$ftTH<3 
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smz-o^xmwtz. 

ftM&EH4«:fc«>*fc«>K:2, 2* -tftrus^K i, 
=hm h u xf- u >x h 7 7 ^ >m<D# u 7 5 x soffiffi^gRins ns. 
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-mtDmtfrT-O&V) h 'J7. h U 7x-WX7>/ >$§W (RuCl 2 
(PPh 3 ) 3 ) hMi&tLTftMT&Z, Z<DMMZ&mir%t£\*. *<D% 

ttS. -mo&ik&to h U7> h U 7x-;i/7t>7.7W >£h# (F e C 1 2 

5 (PPh 3 ) 3 ) feM^tbT^JgT^S. 

C 6 H 5 _ CH 2 X> 
C 6 H 5 -C (H) (X) CH 3> 
10 C 6 H 5 -C (X) (CH 3 ) 2 , 

*) 

R 6 -C (H) (X) -C0 2 R 7 > 
R 6 -C (CH 3 ) (X) -C0 2 R 7 , 
15 R 6 -C (H) (X) -C (O) R 7 . 
R 6 -C (CH S ) (X) -C (O) R 7 , 

(5£*> R 6 , R 1 \t^%W.^tz\mmWil-2 0<D7)V^)Vm, 7U-;P3£» 

R ^ CgH 4 S O 2 X » 
20 (±5££&V>T, R 6 tt#*Iit^S;jfcfcfc&*»l~2 0<D7)V*)V&* 7'J-Jl/ 

#y 7°U >7*£/fc£l*]1$W£fE;#, J5Jcfi*«8tMft6SiJ©7JP^r=;i/S©WT»4 
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(6) \z*?mfe&G'tz>*>(D-t)mm2tiz>. 

R 1! R 12 C (X) -R 13 -R 14 -C (R 8 ) =CH 2 (6) 

io 2 ocd iffi©7;u+;ws, 7U-;ws, *fc«77;M i ;k Sfctttessfcfcwr 

ffiStlilfefe®, R 13 te, -C (O) O- (IXfJl'i) , -c (O) - 
(frhS) , Sfctto-, m-, p-7i-l/>I, R 14 teit&^£> S&tt 
M^f & 1-2002 0E>W$ST 1 m&±<D^- : r)Vm&*'SAj~e^Th&^, 

1IIR 11 , R 12 <£JM*#J<i:l,Tte, tK^, p^W** x^;ws, n-^o 

£. R 1 1 iR 12 «{MH43^T®^bT^t>t't^^^^bT^T ! fo t k<, -e<D 
20 &*>UmG* -R^-R 12 -^*^ -CH 2 CH 2 -, -CH 2 CH 2 CH 2 
-CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH 2 CH 2 -, 

25 XCH 2 C (O) O (CH 2 ) n CH=CH 2 , 

H 3 CC (H) (X) C (O) O (CH 2 ) n CH=CH 2< 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH = CH 2 , 
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X0 2 (CH2)nCH=CH2 
X 

(±E®&afc£^T, Xtttt*, *fctt3£*. n&0~2 0<Z)l£&) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , 
5 CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) ra CH = CH 2 , 



mteO ~2 OOit) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) „-CH = CH 2 , 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , 
10 o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) „-CH=CH 2 , 

c±Bao#sc^*^T. xit&m* stiia^s. n&o~2 oomm 

o. m. p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) ra -CH = CH 2 :, 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m - 

C H — C H 2 > 

15 o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 



m«0~2 OcPSic) 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 
20 o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 




2 ) m CH — CH 



o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n - 



CH=C 
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H 2 , 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH = C 

H 2^ 

5 o, m. p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) „-0- (CH 2 ) 
m — C H = CH 2 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) „-0- (C 
H 2 ) m -CH = CH 2 , 
(±I2<D&5U;:£^T. Xtti&SL ifcUa-^i, n«l~2 OfcfiS. 

10 mtt0~2 0©lt) 

H 2 C = C (R 8 ) -R 14 -C (R 11 ) (X) -R 15 -R 12 (7) 

R\ R 11 , R 12 > R 14 . Xtt±tafcPli;, R 15 te, -C 
15 (O) O- (X^x^S) , -C (O) - ($rhg) , Sfctt, o-. m-, p 

R l4 \ZW.mm£* Sfcii^l~2 0©2lOtiI ( 1 {0&±<Z)X-t- 

20 B»tr^;PSJc«fct>TK*-Aoy>ig^ffitt^$nT^soT, r 1 

5 £bTC (O) Oi^7x-k>iMn£TOfLt))5:< > 

fSfc&l;:, R 15 (hLTIiC (O) OS. C (O) 7x-U>I^!fftl 

25 -tffcS (7) O{fc^«l£^#Wfc0iJS1-sa:&tf» 
CH 2 =CHCH 2 X, CH 2 =C (CH 3 ) CH 2 X, 

CH 2 =CHC (H) (X) CH 3 , CH 2 =C (CH 3 ) C (H) (X) CH 3 , 
CH 2 =CHC (X) (CH 3 ) 2 , CH 2 = CHC (H) (X) C 2 H 5 , 
CH 2 =CHC (H) (X) CH (CH 3 ) 2 > 
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CH 2 =CHC (H) (X) C 6 H S , CH 2 = CHC (H) (X) CH 2 C 6 H 5> 
CH 2 =CHCH 2 C (H) (X) -C0 2 R, 
CH 2 =CH (CH 2 ) 2 C (H) (X) -C0 2 R, 
CH 2 =CH (CH 2 ) 3 C (H) (X) -C0 2 R, 
5 CH 2 =CH (CH 2 ) 8 C (H) (X) -C0 2 R, 
CH 2 =CHCH 2 C (H) (X) -C 6 H 5 , 
CH 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , 
CH 2 =CH (CH 2 ) 3 C (H) (X) -C 6 H 5 , 

io 7)v*r)vm, 7v-)im. 7?)v*)vm) 

o-, m-, p-CH 2 =CH- (CH 2 ) n -C 6 H 4 -S0 2 X, 
o-, m-, p-CH 2 = CH- (CH 2 ) „ - O - C 6 H 4 - S O 2 X, 

K^feli/WgT&S. MWWmtbTfc, m&<DW-^&VgT*U7>( >ifr& 

(8) \zttm&Z%°T2>hV>tfM7ikZnz>. 
R 1J R 12 C (X) -R 13 -R 14 -C (H) (R 8 ) CH 2 - [Si (R 1 6 ) 2 _ b 
(Y) b O] m -S i (R 1 7 ) 3 - 0 (Y) q (8) 
25 (jS** R\ R 1 1 % R 12 > R 13 , R*\ R'\ R 1 7 , a, b, nu X, Y 

-JKSC (8) 0*b£»£JI#«K:0J*TSfc&tf, 
XCH 2 C (O) O (CH 2 ) n Si (OCH 3 ) 3 , j 
CH 3 C (H) (X) C (O) O (CH 2 ) n S i (OCH3) 3< 
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(CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i (OCH 3 ) 3 , 
XCH 2 C (O) O (CH 2 ) „Si (CH 3 ) (OCH 3 ) 2 , 
CH 3 C (H) (X) C (O) O (CH 2 ) „S i (CH 3 ) (OCH 3 ) 2 , 

(CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 , 
5 (±iE©^&^(C*^T, Xtt^, BOB. ntt0~2 0Oll(, ) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 
10 3 ) 3 , 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) „,S i (CH 3 ) (OCH 3 ) 2 , 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m -Si (CH 3 ) (O 
C H 3 ) 2 , 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m -S i (CH 3 ) (O 

15 C H 3 ) 2 » 

CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m -S i (CH 
3 ) (OCH3) 2 , 

(±f20&jUrM>T, Xte&H> B^Ms nai~2O0it 1 mliO 

~ 2 0 <D&&) 

20 o, m, p-XCH 2 -C 6 H 4 - (CH,) 2 S i (OCH 3 ) ,, 

o, m, p-CH 3 C (H) (X) -C fl H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 

3^ 3» 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 3 S i (OCH 3 ) 3 , 

25 o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 3 S i (OCH 3 ) 3 , 

o. m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH,) 3 Si (OCH 

o. m, p-XCH 2 -C 6 H 4 - (CH,) a ~0- (CH,) 3 Si (OCH 3 ) 



3* 
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o, m, p - C H 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S 
i (OCH 3 ) 3 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 
2 ) 3 S i (OCH3) 3 > 
5 o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3 Si (OCH 3 ) 3 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH,) 3 Si (OCH 3 ) 

3" 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH,) 3 -Si (O 
C H 3 ) 3 x 

10 o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) 2 -0- (CH,) ,-Si (O 
C H 3 ) 3 •, 

o, m, p — C H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 
3 S i (OCH3) a- 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH a ) 2 -0- (C 
15 H 2 ) 3 S i (OCH3) 3 , 

(±|H<0<&afc*3Vvr, Xtttt*, J&X, £fctt3 2*) 

20 (R 17 ) 3 -a (Y) a Sl - [OS i ( R 1 6 ) 2 _ b (Y) J m -CH 2 -:C 
(H) (R 8 ) -R 14 -C (R 11 ) (X) -R 15 -R 12 (9) 
(^4>, R 8 , R 1 \ R 1 2 , R 1 4 , R 15 , R 16 , R 1 7 * a, b, m, X, Ytt 

25 (CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , 

(CH3O) 2 (CH 3 ) SiCH 2 CH 2 C (H) (X) C 6 H 5 » 
(CH3O) 3 S i (CH 2 ) 2 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C (H) (X) -C0 2 R, 
(CH3O) 3 Si (CH,) 3 C (H) (X) -C0 2 R, 
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(CH 3 0) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C0 2 R, 
(CH3O) 3 S i (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH3O) 3 Si (CH 2 ) 9 C (H) (X) -C0 2 R, 

5 (CH3O) 2 (CH 3 ) Si (CH 2 ) 9 C (H) (X) -C0 2 R, 
(CH3O) 3 S i (CH 2 ) 3 C (H) (X) -C 6 H 5 , 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 3 C (H) (X) -C 6 H S , 
(CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C 6 H 5 , 

10 (±fE<D^tC*5^T> Xttifi^. IMS, £tcfo3?m* 

7)i^r)im. tu-ji/S, 7^;p+;ug) 

15 HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

(±lB©fc&fc:feV>T, Xtt£*» lift. *fctt3£*, RttzMMC^Sfcttifc 
*»l-2 0O7;WH, 7V-)i<&. 7 7)1*)^ nttl-2O0ili[) 

20 H 2 N — (CH 2 ) n -OC (O) C (H) (R) (X) 
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oa?- X — CH z -CsH4-CHj — X 

CH3 <jJKa CHa CH, 

o.in*- X— CH2-C 6 H4-CH 2 — X °W X — C^-C^VCty— X 

CH3 CH3 

H H CH3 CHa 
X— C (CH8)„-C X X— C (CHjJn-C X 





COaR 





I I 

:~ch— C — CH — X X— c — c— <j:— X 
CH 3 4 CH3 CH, O CH3 



CH 3 CHa 



X _CH 2 -C-CH2— X X- 



O 



X— CH— (CHzJn-CH-X 



1 
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0 O 

II II 
X— CH 2 -C-0— (CHj)„-0-C-CH 2 -X 

? 

X— CH-C-0-(CHa) n O-C-CH— X 

X— C — C-O— (CH2) b O-C-C X 

CHa CHa 
nttO~2 0©6K. Xtt£*. ft*. XftttBVm 

CH 3 CHj 
X— CH 2 -C — C— CH 2 -X | | 

|| X— CH— C — C— CH— X 

O O || || 

0 0 

CHa CHa 

CH 3 O 0 CHa 

9 ° 
II II 
war- X — CH 2 -C-0-C 6 H 4 — O— C— CH 2 — X 

?n it- 

*f*r x — CH— C— O-CeH^— 0— C— CH — X 



wir X — C — C— O-C^U— O— C— C X 

CH 9 CH 3 

cm*- x — S0 2 — Ce^-SOj— X 
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UJl/BHV^Jk (/^) t-^K (**)7£U;i/ 

&-n-A>3\>k 7£U;i^-n-M^>;k T^'J^v 

• **^;k 7^u;ne-2-x5 L JUA+*>;k 7£u;p&yx 

5 ;k 7^U^Kx">Jk 7^'JJ^H-t ; v;W, 7£U 

7*UJHfc-2-*h*->x^;k 7^'j;m-3-^h^> 
-k h*a^v^ptr;k (*$o 7^u;ne^x7u;k 7^u;m^ 

^ok;i/) hU^h*yy7>. 7£ U Jl>Ifc®x^U>*:HM FttJn 

to. 7^u;^hU7;^p^^;u^^;k 7*u^tt2-h 
U^^p^^px^k 7^u;^2-A-7;i/^-nx^ji/X5 1 ;k 

7* U 2 -/V7^tDl5 : Jl/- 2 -A'-^^DT^^X^k 
15 7^7 U;PK 2 -/1-7^toifJK (/^) 79V)VW*-7)V*U 

7v'J;HSl^-7;i/tn^5 1 JV/f;k t^ujwbi 
2-/V7;^D^fJV-2-/WJl/tDlfJMfJk 7£U;P$r 
2-/1-7;ktDA^->JHf;k 79V)V&2-rt-7)V*U? ! *s)V 

x^;k (^^) 7^u;PK2-A-7;^DA+-y-x*>JWx^;w*o 
20 7£ ujuk^/^— ; x^u>, kx;i/h;pxx a -*3Mk*^-u>, #n 

x^i/>, /i-7;i/tn7 B Dtfi/>, 7?{bkx»jx>^©7y*£Wk*x;WE 

frMt;7- ; 4i 7 Jcvl/-r >B6, vW>$L "7 W 7JU+JUX 
25 Xf;^^^?^^^^^ ; 7Y^BS, 7?JHlO : E/7;WH7>7Jl'R 
i;^7Mjkl7NfJl' ; TH 5 h\ ^WKSF, XM/TWf * F, 7 
□ fcfJl'T k-f ^ b\ T^WTk-f 5 F, M^WTWSF, ^fiKHS 
F\ Fxv^k-f * F, X^'JKWSH, 7xX^7K5 F, 
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Zh'JJUKDZh'JM^t-JHtyT- ; 7£ 'J )V7B. F> *?2V)V7 

= Fm<D7^ HS^wti-^^yv- ; tmk*x;k yDtr^->mif-;u, tf 
5 m-,mt\i-)\>> Mk-Ufx &{fc7U;k 7U;u7;W3-;p&£##tf e> 

15 btzOVTbffit>tZ^o 

A^^AP^Wb^f^X^^^ ; 7-fe h>, *^;i/x^;i^rhx ^MV 
20 7T)Wrh>$£<05- h>mmU ; *?/-)V. 7paV-;K -f 7 

:/PAV-;k n-^5 1 ;i'7Jl/^-;k t e r t-^JVTJ>n-;W7;i/3 

25 ±&g£L*OSV>5;i£#T?€rS. 

PK5M£ft&^\ m-&tt0~2 0 O'COifgHTff 5 ct^Tt, $f 
£L<tt5 0-1 5 OrT&S. 
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:miiO, *©2^©7;i'fr-;i>iS©55©H-##i^©a£j£fi*» 

tS^UT, a^*Jgfc:*£^©7;wer-;us^*A*n«. ;i©*RJ&©7;U 
7U >4f**&JdcSft5. M-&©i&7B#£te, #lrf*©8P3:b<tt8 OKEUitfE 

'*$B93k:*v>t, ssjnT*7>?*;wfi^tt©<avi7;^r:;p**2^fiii±**r 
tt©is^7;^=^*** s w^Tt^s«fc5»aT?»*. n ©*»!**««& 

±T&£i§-£, »-T-5^> f *Jl/a^ft©€Vi7;i/^3i;i/S$r2 0^±Wr^^ 
10 ^J»©7;P^r^S©5-&, — fflSU;^a£jfc£*«&i:£Jfr&?\ a < &#*3BPI± 
©fcy^U >^EJfc#&#fciifTLfcl> *«8K:7;i'^r-JWSfeWT 

^Tfev^^tctt, %«a±©»iinttiai^5^*F*bVi. ±8a«ma*^«© 

15 #y:/u>^sia:sBWfc&HiH«fc^. <k^T> «jwr*7^*;wa^tt©fi 
^7;i^~;u»& 2 ■5^±wr*fl:'&*©*iinMtt» a-&*fi*«*fc#-r*7 

)i5-~)immx\ o. 5-i. o<g^sf*b<, o. 8~i. omtf&vft&L 
<, o. 9~i. of&a«Hk:ifF£btr*. 

#&E©#i£fc«fcDf§3££©T£5a£#T'b&3.' 
20 *56W©*ftfC«fcD^*i:t©T$*a-&#i:bTtt, Pg£&£n&V>#, 
(4) ; 

X R 3 H 2 



.C — R 1 C" ( 4 ) 

— c U I 

H 2 R 2 X 

(5£cK RMi, ^3t»l-2 0©— flS«±©fia«l^K7K*S» XS, -& u j£ 
(5) ; 
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R 5 R 5 

I 4 1 

— c— R 4 -c — ( 5 ) 

R 5 R 5 

a-r. r 6 «> -mom, »*u<«, 7mm?xi$*^)vm*&L, 4o©r 

±IB— (4) Rtf (5) \z&VtZR\ R\ R 3 , R 4 2fctfR 6 «* ±BE 

io ±ieR 1 o^iSi-2 0©-fliiK±©«sin«fl:7K*iStbTtt4*^iwiB$n 
^^u>s> x^u>s, zfu\iv>m. ^^u>m. ^>^u> 

— (-CH 2 ) 

ntt» 2, 4Xtt6©t>0#<kB#*l/l>. 
±iE-$5£ (5) fc*5V>T\ R 4 &, »*1SH% £*ITPX»4ft*«U ~ 2 0 

fciss^nr, -ch 2 -o-ch 2 -, -ch 2 -nh-ch 2 -, - 

20 CH 2 C (O) 0-> 7i-l/>I^-fOWiI; 7x-'Jy>I^Htt 
©WfcSSWtgtf&n*. R s te* -#&©S> KftKH frmm^rXfet^Jl 

(5) T?&ZtiZ&tVT, ftikV<te, &TFfc7fi't&ifimvfz>ti*o 
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H2 H2 

— c— 0— c — 

H 2 H H 2 
C— N— C 



H2 H 2 H 2 H2 

c—c— 0— c — c 



H 2 H 2 H H 2 H 2 

C— C— N— C— C- 



0 

H 2 || H 2 H 2 

c— o— C— C — C 



H 2 




(o,m,p) 

±fB-fK5£ (4) fcfct^T, R z X.tfR 3 \Z, ^-gU < X, TkfStJgC 

5 ±15-^ (4) TR'^HiWiOlT^^i^ £ttfcH»0a£#«#, 

±15-^ (4) T-mznzmw, *%w<Dm&fcitt^\z$%.nzmt, 
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if Ms 7^;ua, %7,irvv* &mi&mmm, ai*85«st**. 

3 0mL©#7*£fc&gfc, 7^7 U^y^ (1 0. OmL, 8. 94g, 
6 9. 7 5mmo 1) , Hffc£— IB (2 5 0mg, 1. 7 4mmo 1) , 

15 ^fJVylf l/> h U 7 5 > (0. 3 6 4mL> 3 0 2rag, 1. 7 4mmo 
1) , SlXS. Y)VJL> (lmL) &tt&3K &5MMM^L£<Z)^?if;tfXT 
g&Lfc. J:<lJt#Lfcgt 2 -^□ ; E^Pt!^->B6 2 - t Kn*~>X3MU (3 
4 4mg, 1. 74mmol) £«U 7 OtTMIIf LL 75»1, 
9-f*yI> (0. 14mLv 109mg, 0. 7 8mmo 1 ) ^iJnl, 7 

20 0 < CTjjn^#^7^^^tfco MM7JRt«Lfc. £ricbfc 

*£#©gpc«£ (tfux^i^tt*) i. 

MT, »¥WlMn 5 6 0 0, ^flMMw/Mnlil. 2 4T, ft$l£ 
(fc*«U R¥WlMn 7 7 0 0, ^tWw/Mnttl. 3 7T&ofc. 

25 $%09 2 

10 0mL©jtf77R^«g4'Ta*T, 7 i? V )VWt*73-)V (5 0 . OraL, 
44. 7g, 3 4 8. 9mmol) 2, 5 - v>7a ^7^ tf ^Bfc^X^W 
(1. 5 7 0 g, 4. 36mmol) *HjJft?W t tT, JMs»--$H;&tf'*>** 
3^1/vX^I/>HJ75>£M8g<i:UT> 7 O'CTJnJftJtJtUSSSffofc. 1 



WO 99/50315 PCT/JP99/01590 

28 

OO^ftlll. 7 -0r9 9VZ.> (0. 64mL, 4 8 0mg, 4. 36mmo 
1 ) £MJU 7 0 < CTlJD£fcm#£3 0 OSMKISbfc. S'&^fciSttTJl'S 

-^^yXXDWit, tWfiMn = 1 0 4 0 0, fi«TO5H^M 
5 Mw= 13 10 0t»oW. tTO?lMn=l 3 6 0 0, £ 

U t >^7^*JI/£^^Un-rsc:tfcJ:i9, «*Jft7^*Jl/£-&tt*U'7>f 



i 
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(l) ; 



R 2 



1 i ^ CHz 
,C R CT 



(1 ) 



H 2 C^ L 

R 

10 (2) ; 

R 5 R 5 

I 4 1 



C— R 4 -C ( 2 ) 

R 5 R 5 

Wb£U ) 

15 ^l/S&fcf. ] 

20 

$3:3£ ( 3 ) ; 
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.C-(-CH 2 V-C^ CH2 (3) 

(^4"> nte, 1~2 0<7)^&£^T„ ) 

5 5- / \^1t> J X>, 1, 7-#£*> 5 X>Rtfl, 9 -x#>>X 



10 

20 £8 OVif n^tiH«©^. 



10. ^ffigflJ, *»S*fcttJP*»#tt^UJW«T?*«c:i:S«f«t-rs»* 

25 11. 7?%)V&&&*1>7 4 >mm&tf, a, jB -^«SfP*;P#>BI^^«# 
T»5C:<tSr#tRa:'t<5BI*^1^6) 1 0 © V>T tl^KBEfc^&o 
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12. 7i>x)i<mG&*u7j>%.mm^ 7*u;i>fiMUMfln?&* 

14. 7y*JH^tttl/7^>*i#^ 7i"J^ilXf^i#Tfe5 
dii^^mfr^if^l 3i2ic£>£*£. 

10 

15. 5^JH^tttl/7^>fl#^ 7^U;WK^5 t ;l/T?*SIlt*f*« 
fT*»*«l 4|EifcCD77&. 

1 6. ff^l^^l 5mvfnaMCfEIKcD^&£J;^#£nfc&CDT-&3g£- 
15 fr. 

1 7. (4) ; 

X R 3 H 2 

JO — R C ( 4 ) 

— c U I 

H 2 R 2 X 

(5) ; 

R 5 R 5 

I 4 1 
C— R 4 -C ( 5 ) 

R 5 R 5 
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